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Desofiptism 

BACKGROUND OP '"HE INV faNTjON 

s t. Field of the invention 

{0001] The present invention relates to pa <st transmission e i juesi RQ) under envi- 

ronment of mobile communication. 

>o 2. Description of the Related Art 

[0082] Recently, as the interne; has widely spread, a demand on data < i i i under mobile communication 
environment has increased remarkably, and. achievement oi mobile cornmunicalion having a higher data sate and a 
larger ca? i > * i e communicaUiMi system (IMT-2000) is expected, In data com- 

as nin i mr l 1 " i „ a *m i^-MMr.'f.- ^r k i a iW r - v p i i , i - 

system in wmch dat livides 1 packets of fixed Worn n amounts wl s smitted is affective, 

iseosj further, in a data communication field, error free transmission must be guaranteed, differently from voice 
communication or the tike. Accordingly, automatic repeat request (ARQ; see "Automatic repeat request error control 
schemes." S Lin, D. J. Cassette, and M.J. Miller, IEEE Trans. Commun. Mag., vol. 52, pp. 5-17, Dec, 1 984} is essential. 
zo In ARQ, a packet encoded with an error detection code added to a information signal sequence is transmitted from a 
transmission end, and. at a reception end, a re-transmission eqi ti i he transmission 

end when error has been founts in the received packet by using the error detection coda. At the transmission end. the 
packet for which the re-transmission request was made is fransmitted again, and litis operation is repeated unfit no 
error is found in the reception end. Thereby, error free transmission can be achieved. 
SS [00041 However, according to ARQ, such a re-transmission request occurs frequently when a channel condition is 
not satisfactory, and, thereby, a transmission performance is remarkably degraded, in order to s \ > . <>oi, m, 
i-*<t>: '• ^HQ i i ,i i , -esult ot employing a forward error correction code in addition 

to the error detection code is proposed. Hybrid ARQ includes Type-i In which the re-transmission packet is identical 
to the initial transmission packet, and Type-JWfi in which the re-transmission packet is not identical to the initial trans- 
30 mission packet. In Type-!, study has been made such that when a received packet includes error at a reception end, 
the packet is stored, and, after a re-transmission packet is received, both the packets are combmed together symbol- 
by-symbol. Thereby, packet combining such that a signal -te-noise ratio (SNR) can be improved may be achieved (see 

t! I < ' > _ 111 ! '-"It , 1 ,|l 

IEEE Trans. Voir Techoi., vol. 44, No 2, pp. 304-312, May, 1995), 
35 [ocsOSj On the other hand inTyjje i/jit, ori i it 

tr» r,»r.>i -.aiun m > v " - 'w < . ?d oy the different puncturing pattern. Thereby, it is possible to improve the 
coding rate (see "Rate-compatible punctured conventional codes and their applications." J. Hagenauer, (SEE Trans. 
Commun. vol. 38, pp. 389-400, April, 1988). 

£0006j| Further, according to IMT-2000, information transmission of maximum 2 Mbps is rendered. However, a higher 

i0 t a i - n - ( -, r ~ i i ^rnpioying of a variable rate system such 

that the transmission rate can be improved without wide ng the frequency < t >r, levei and 

coding rate appropriately when a situation o a * 3n«im-i - a ^emg studied (see "Performance 

ofSym Rates - er; Adapt /stem fbyokiUe Seiichi Sampei, and Nori 

Wko Morinags. Technical Report of 1EICE. SST95-21 , CS95-28, RCS95-30. May, !996). Further, with regard to ARQ 

--«>" ernp 1 v <\- ^ys b-i tud -test'" n made (set Type 2 Sche ' UuiedOotv 

h i m Code with Adaptive Modulation Systems.", ivlasasiii Naijoh. Seiichi Sampei, Herihlko t n i s, and Vui<iy- 
oshi Karnino, Technical Report of iESCE. CS96-27, RCS96-20, May 1996). According to this study, at a reception end, 
i situation f a transmission channel ss estimated, and based on a result ot the estimation, transmission parameters 
such as the modulation levels:-, coding rate ana symbol rate are determined. 

so [0007] On the other hand, in consideration of commonality with IMT-2000, CDMA is a promising candidate as an 
socesb npthod and a c i tfars-iissiori power control and siio o * y which ar inherent to 

CDMA, with ARQ is demanded. According to CDMA art (bother use ^CLordsrgy 

when a power larger than a required one is transmitted, the number oi users who can use -lie same frequency band 
;s reduced. Theretore. in order to prevent i ~. i > > power fror rt exceeding a required one, transmission power 

55 control s parlor ied For example transmiss i 1 increasir 

or decreasing the power at a transmission end'; is transmitted trom a reception and to (fie transmission end such that 
the power to bo transmitted from the transmission end is son-rolled so that power received by the reception end may 
p constant. 
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[OOQS } Furtbe sten as. one frequency ss repeatedly used, site div<- sit such that s gn ais 

from a plurality of base stations are recaived.hransrrilHed in 3 time overlapped manner. 

SUMMARY OP THE IN VENTION 

s 

- 0 i aK> 5 ->af is sent to a transmission end as a feedback signal, and is conventionally used 

as a control signal for re-transmission request However, when the ig f to the transmissio 

end, ibis means mat the eommi n i it t -a -mo v > *, p« >. C\so ,^><.^v 

fi o the transmission ene means at the comm - i t sf actor* 

"> [0010] Accordingly, gn object of the present invention >$ to improve the t - - ormance by effectively 

'it < OK signs! 
[ismi] A communication method according to the present invention comprises the steps oh 

i) srrtitti ariACKsi' » ting that a received packei ci des no err ro a MACK sign indicating at 
« eoeivedpa ? srror, from a era stion end to a transmission end, and performing automatic repeat 

request; 

b) obtaining reliability ot the received packet when demodulating it at the reception end; and 

c) reporting from the reception end to the transmission end the reliability of the received packet utilizing the ACK/ 
iVACK sign- ess than three levels. 

[001 2} Thereby, the transmission end can perform transmission control suitable to a transmission situation according 
to the reliability of the received packet at the reception end. 

[WSJ The i d r comprise the step of d) determining based on the reliability of the received packet 

whether or not the received packet is to be stored so as to be combined with a re-t i< wN ths 

as received packet Includes error. 

[0014] Thereby i t p iegradatson o esult of using a received packet 

having low reliability for combine c h " ^ < r -t >- packet. 

f 001 5.1 The method may further comprise tile step of d) performing control of a transmission parameter at the trans- 
mission end based on the ACK/NACK signal transmitted from the reception end. 
3o [0016] Thereby, the transmission end can perform transmission parameter setting suitable to transmission situation 
according to the reliability of the received packet obtained at the reception end. 

10017] A communication method for a mobile communication system according to another aspect of the present 
invention performs power control at a transmission end so mat reception quality at a reception end is made to he 
constant. The method may comprise the steps of: 

ss 

a) transmit! i n i 3 r c cies no i ACK sig tat id eating that 
the received packet Includes error, trorn a reception end to a transmission sad. and performing automatic repeat 
request; and 

b) pertotming cent d >> n r u « t i i \ I a 
*o transmission power control signal. 

[0018] Thereby, it Is possible to perfotr i » • < n i> i \ ' < i t ->d 

transmisslori cower control signal. 

0 - i-^te) -a tr > a i k t 

« able a ively combined with at pack i -ptone c whsn an information 

transmission rate < ir ~-f 4 r i - -r ' - c - n > -i , i 'm lra< « n , en 

end. 

[802©] Thereby, the reception end can properly/effectively combine the already trans pa - th the currently 
received packet so as to obtain a highly reliable packet trorn the receded packei. 
so [0021] A communication method for a mobile communication system according to another aspect of the present 
invention, comprises the steps of: 

i rat it i i i r e < ^ i ' ^ ^ - 

the receives error, from a recep«oft end to a transmission nd. at cmatic rape 

ss request; and 

b> when upiink site diversity reception is performed such that a plurality of base stations simultaneously receive a 
signal transmitted from a mobile station, generating the ACK/NACK signals at the plurality oi base stations, and 
arismittln; e 3 a host station of e plurality of base stations, then the mobile station 
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r ransmission contra 

[002S] Thereby, even when the uplink site diversity reOTptton is performed, the host: station and mobile station can 
n determinalion as to existence/absence of packet error f- * I Especially, in t mobile station, as; 
:> cea perform m-.trarismtssion conrroi independently without waifing ior 3 tins; determination from the host station, it is 
possible to attentively reduce a processing oeiay, and, etso. to reduce ma necessary transmission buffer amount, 
[0023] The method may further comprise the step oi 1 hi 1 pitting it to each bass 

station from the host station of the plurality of base stations, when the host station receives the ACK/NACK signals 
on e plurality of base stations w ii less tl ni 1 ACK signs 

'0 [8024] The method may further comprise the step of 0 determining at the mobile station that proper reception was 
performed at the reception ens. when the mobile station receives the AOKh'sACK signa::; from Ihe plurality of base 

1 1 < than n (> I ) ACK signals. 

fystSS] A con - o anotbet asepci o' 1 le pre t >< 

invention, comprises the steps oh 

15 

3) transmitting an ACK signal indicating the; a received packet includes no oner or a NACK signal indicating that 
' t t- 1 r if ! 1 d i n ->i>^'-i t 1 r 1 ti 

request; and 

b) when uplink site diversity reception is performed such that a plurality of base stations simultaneously receive a 
20 sig [ < a mobile station, generating the ACK/NACK ignal at a host station of the plurality of base 

stations md trans ni ig on the f j e same ACK/NACK .signal generated by the host 

station to the mobile station. 

[00283 in this configuration, packets from the plurality of base stations are combined together, and thereby, it is 
as possible to obtain highly reliable packet information. The mobite Station uses the same ACK/NACK signals transmitted 
from the ptut ty of base and cai m highly rail isssk 1 control 

imST] A communication method tor a mobile communication system according to another aspect of She present 
invention, comprises ihe steps of: 

30 a) transmitting an ACK signal indicating that a received packet includes no error or a NACK signal Indicating that 

the received packet includes error, from a reception end to a transmission end, and performing automatic repeat 
request; and 

b) when downlink site diversity rf med such that signal 1 Dase stations 
are simultaneously received by 8 mobile station, demodulating a received packet at the mobile station, generating 

35 theA« 1 g and transmitting ii; 

c) when the host station of the plurality of base stations receives the AC I via the plurality of base 
stations which include not less than n {> 1} ACK signals, determining at the host station that the plurality of base 
stations performed proper reception, thereby re-transmission control being performed at the plurality of base sta- 
tions. 

40 

[0028] In this configuration, as the plurality of base stations performing the downlink sfi 1 3 01 m- il 
sion according to the same ACK/NACK signals. Thereby, the mobile station can obtain site diversity effect. 
[0029] Other objects and further features ot the present invention wiii hecoms more apparent from the following 
teiailed description whs ead in conjunctior th the acc n g drawings. 

45 

f ^IhrDh? C 31 TiOivfj 

[6030] 

sa s e tb in je er A< r 1 

to the present invention; 

FIG. 2 illustrates a case where It Is determined according to the reliability of a received packet whether the received 
packet Is to be stored or to be discarded, according to the present invention: 

FIG. 3 illustrates a case where a transmission end controls transmission parameters according to an ACK/NACK 
55 signal sent iron: a reception end as a feedback signal, according 10 the present iriventrori; 

IG-iiiu rate accrnwlee uhu < t n ansmission er co - t d are t tilized 

in combination together, according to the present invention; 

FIGS. 5 and 6 illustrate how to reooiid and retransmit a packet at a transmission end when an information trans- 
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mission rats is decreased, according to the present invention, 

HQS. r and s illustrate how to re-build and retransmit a packet at a transmission end when an information srans- 
iniss'son tat -3 is increased, according to the present invention; 

RGS.Sano 10 illustrate h<w so perform up < . romamobil 

rfti n i i ' <. a-amg to the 

present invention; and 

RG. 1 1 illustrates how to perform dow ink ' ? >n h that signals transmitted from a plurals^ 

bass static v i I t i l r ding to the 

present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBO DIMENTS 



[0031] FIG 1 shaft- j centre ansn <oe end and a receptor, a in ARC - <•> of generating 

an ACK/N/s by not le&s iiian three levs 

s i i n f i ire f he; end (in a tepS11). 

The reception enri r«ee<v<- tl -t i n > o d< rw 

ulatsd packet so as to obtain reliability information (in a step S22). 

catc ated in a process of decoding may be 
used in a case where the convolution code and Vfterbi decoding are used as forward error correction coding and 

so decoding, for example, in this case,, as the final path metric value is smaller, the decoded signal is more reliable. 
Accordingly, tars value can ba used as the reliability information for the received packet. Alternatively, it is also possible 
to use the power level of ed c tie r ;h t r nee ratio (SIR) 

measured at the reception end may also be used as the reliability information. In this case, when the received power 
is large or SIR is fangs, it can be determined thai the reliability of the received packet is high. When the received power 

2$ is small or SIR is small, it can be determined that the reliability of the received packet is low. 

[0034] Then, if Is determined in a step S23, by using error detection code, for example, whether or not the demod- 
ulated packet includes error, men, by using a result of this error detection and the above-mentioned packet reliability, 
the ACK/NACK signal expressed by more than two levels is generated (In steps S24 and S25), and is sent to the 
transmission end as a feedback signal. 

30 According to the related art, the ACK/NACK signal is expressed by two levels. In this case, the signal having 

the value of "07" 1" is used for expressing absence/existence of error in She packet, for example, to be sent to the 
transmission end as a if xib: \ i contrast thereto, according to the present invention m which the ACK/NACK 

Signal expressed by more than two levels is generated as mentioned above, "000" ofth< - -nlt$ assigned 

for a case where no error i 

35 "ttt A\ v n or- it i p < it I c i li y evels mtheorde neief om as shown 

below. 



TABLE- 1 



RELIABILITY 


ACK/W ' 


EXPRESSION 


HIGH (NO ERROR) 

t 

a 

LOW 


ACK(Q) 


000 


NACK(O) 


001. 


HACK (I) 


0.10 


HACK (2) 


r 0ll 


NACK 3} 


100 


RACK (4) 


101 


NACK<5) 


110 


NACK(S) 


Ui 



Thus, it is possible to generate lies ACK/NACK signal expressed by t than two levels. The above Table- 
; - shot i - 1 the number of the levels may be set freely 

[003?] Iwi i 1 r f< p i I e' i n 3 

expresses ACH r " a^- when the ACK/N < issfcw end de s the alreai 

transmitted packet from a tra~s is, a , !n a step 31 3). 
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Further, when the received ACK/NACK signal expresses NACK, the ttansmissiori end sets ins transmission packet to 
be a re-transmission packer Accordingly when receiving the ACK Signal, the transmission end transmits a new packet. 
However, wt ct transmits the - et the packet 

same as or co - snsmitted). 

= fOSSSi FIG. 2 shows one embodiment of a control flow acccromg to the present invention in which whstiwa received 
pscke! is stored or is discarded is < t > > ' according i E I > I (if the received packet. 
[0039] Simitar to FIG. 1, the tran - r - , > > ew packet or a re-tra - i t v the reception 

end. in this case, the transmission end transects a signal including an identification eigne; i that She reception 
can titete ~ et is a a a re-transmission or i r h a 

w receives the packet (in a step S41 ), and determines, from the above-m« a jna! *h h« the packet 

i ta i ^ « - ^ " i \ 

is received ?c I > i _ c o step. Howev - is hat 1 1 

-eve packet is a re-transr c decs i ng 

ready transmitted packet; bat received in the past time and stored in a receptee butter {in a step 843), 

's [0040] By performing the combination, it is possible to obtain the received packet but having a higher reliability. As 
a methoi ith the ssi ia or i - <-s, , tiip -a>- 

time (already tr a « m J the above-mentioned packet combination, code combination or the like may be used, 

for example. T in the case of the f s u i t - < c ,se of the re-transmission 

packet, the combined packet is demodulated. Further, simitar to FIG. t, the reliability of She pi - ;uiated, and 

.» the rel j iii s obtaii >d as > S44 

[0041] Then, whether or riot the demodulaied packet inciudes error dsternrjiried b> , ing e 

example (in a step S45). When no error is found out, an ACK signai is generated (in a step S46), and, also, in the case 

of the re-transmission packet, tha packet stored in the buffer Is deleted (in a step S47). 

[0042] When error is detected, a MACK signal is generated (in a step $48), and, according to the reliability information 
*5 of the received packet, it is determined whether or not the packet for which the error was detected is to be stored in 
the buffer of the reception end. When the reliability of the received packet Is very low, i ,e i ti «>pected 

even if this packet is stored and is combined with a re-transmission packet, and, also there may be a case where a 
possibility that error occurs is rather increased by the combination. Accordingly, me received packet is stored only 
when the reliability thereof is high, but it is discarded when the reliability thereof is low (in a step S49). The other steps: 
30. are the same as those of FIG. 1 . and description thereof is omitted. 

[SS343] Thus, only a packet having a reliability tiigher than a predetermined threshold is stored in the buffer and used 
for being combined with a re-transmission packet. Thereby, it is possible to effectively reduce the storage capacity of 
the buffer. 

{0044] FIG. 3 shows one emboda en inn i control flow according to the present invention ,rs 

3$ which the transmission end controls transmission parameters in accordance with the ACK/NACK signal sent from the 
reception end as a feedback signal. 

[0048] in FIG. 3, transmission of a new packet or are-transmission packet from the transmission end (in a step S61), 
~c t< mi u - t i -n iii c> ii P a or ; w step $72). determination 

as to existence/absence of error (in a step $73), generation ot the ACK signal (in a step $74) or generation of the 
.«? M<k v i i )•"«<< i - «* h i i - u i mission end (in a step S76) are 

the same as those in general ARC melded, ano description thereof is omitted. 

[0046] in the control flew shown in fiG. 3, a modulation parameters) (transmission parameters)) at the transmission 
end are changed based on the received ACK/NACK signal in a step S62. 

[0047] Specifically, bases' on the received ACK/NACK signal, the channel condition is estimated, and, aci - a 
45 the esti t 5 o c or e ransmissicn end. 

[0048] As the transmission parameter!';;) So be thus coniroilect. the number o; modulation levels, coding rate, symbol 
1 ° ■ and so forth can be used. Then, as shown in Tabie-S through Tabie-8 below, the pa- 

rameter (a) te(are) set In accordance with the estimated condition, 

IC0-19 1 > c i rtca with the estimated condition. Table- 

so 3 shows setting of the coding rate in accordance with the determined level, Table-4 shows setting of the symbol rate 
in accordance with the estimated condition, and Table-5 show - igo'^e r m i c i i 

with the estimated condition. 



Tsble-2 



LEVEL 


MODULATION ! i ' ^ h TICN LEVELS) 




BPSK(T) 



5 



bp 1 im ? 



LEVEL 


MOrXfLATSON METHOD (NUMBER OF s N LEVELS} 


2 


QPSK{2} 


3 


1 6QAM(4) 


4 


64QAM(6) 







Tabie-3 






LEVEL 


GGD1MG RATE 








*6 






2 


r l 






3 


f 2 








r 3 






WHERE r 0 < r, ST 2 5 








Table-4 




LEVEL 


SYMBOL RATE 






2 


M, sps 




M 2 sps 




M 3 sps 


WHERE M 0 < M, < M 2 < 

M 3 . 



Tabte-5 



LEVEL 


TRANSMISSEON POWER VALUE 


1 




2 




3 




4 




WHERE X C > X. > > X;,. 



'is od^C"? o! iil! f , i i <t i - t- , mr oi 

end and reception end determined, and, expression is made such a manner that the larger number of level (LEVEL) 
inn cates the n son ait. ti e suitable parameter wiii be set itiereior. 

[0051] As a method of sotting the modulation parameter based on She ACK/NACK signal at She transmission end, a 
method may be employed oh that f , i, - - - 1 r r 1 

so f^r. s , -- m i I, ^ i i i l ) i a j i i 

f i< >ry In contrast thereto, succe i t become 

degraded. Accordingly, when a predetermined number of ACK signals are received successively, the parameters) 
shown ,n ~kbi<- t 5 to be set are to be one e ve!. fn contrast the 

when a predetermined number of NACK Signals are received successively, the parameter(s) shovre in Tabie-2 through 

® Tabie-5 fa be set are a\ i >n 3ve! 

Further, -as the abovi ntrotof the modulation pai i < * 

signal generated ai i reception side, u is en; n h , t 0 inform the modulation i i > n > to be set lor the 
transmission packs n 1 t ». . ju end to the reeepSon end w^ief) a consensus as to how to determine the 
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parameter!:,} to be set based on the ACK/NACK signal is previously mads between the transmission end and reception 
end. 

[0033] FiG. 4 sho' i i - 33 on power control ftow to which, in CDMA packet transmission. 

» a esse where the transmission power of a transmission end is controlled pehodieaiiy i r me purpose of t m 
= a constant reception quality a; the reception and, both a signs? (transmission power control n'PC) command) tor cor- 

rectine the transmission power - the i o end and trie ACK/NACK signal are utilised in combination together. 

|G8S4] X t i \i r t i "> 

and transmitted (In a step SSI ';. The reception end receives this packet tin a stop S91). 

For example sne imand (TPC con 

m ->m o rr I a irt, I le hwpiJ 

signal (reception qualify) may be made constant 

[905^3 Ask i > > i > s i ous vain can be used such as an error rate, a signai-to- 

terferenc? t o ortl ess edattl cepti ^ targe value 

(s) is pre i 1 e - (s), and whe f*e measured (s) does i rgei qualify 

-5 is necessary to increase She transmission power at tne transmission end. For > - purpose, a transmission oowe control 
(IPC) command Up is sot. in contrast thereto, in order lo decrease the r i \ r *» 

I t 1 i < l i I Si ) ) 

[00S7] Further, simultaneously, at the reception end, dsmodu - i <,.» sd packet is performed (in a step 

592), and whsths; or not error is Included In ins demodulated packet Is determined icy using the error detection code, 
so for example (in a step S33). When no error is detected, the ACK signal is generated (in a step $94), and. also, when 
his pern iii jrisd tec ed, the 

MACK signai is generated (in a stepSSS). The tfius-generated ACK/NACK signal arid the above-mentioned transmis- 
sion power control (TPC) command Up/Down is transn ttec c b < -sd (in a 

[00S8J The transmission end receives these transmission power control (TPC < .and a* C AC gnal 
25 and changes the transmission power (in a step 382} if necessary. 

[805S] A transmission power control method of utilizing these transmission power control command and ACK/NACK 

■ > j 1 o'iK now be described. 
[0060] As one embodiment, the following tout different combinations of the ACK/NACK signai and transmission 
.. power control command (TPC command) are assumed, for example, as shown in Tabie-6 below. 



ACKASACK SIGNAL 



TPC COMMAND 



i N C P. E A S Fa D E 0 R E A S E IN TRANSMISSION POWER 



W H E R E Xq S x , . 



[0061] tri i rconfrof command is )own and also the ACK/NACK signal is the ACK 

signal, it can be determined thai the communication quality is me dost among the above-mentioned tour different 
combinations. In contrast thereto, in a case where the transmission power control command ts Up and also the ACK/ 
NACK signai is the MACK signai. * can be < t- << < thaf the < i i n i quality is me worst among tne above- 
mentioned four different combinations. 

[00823 Further, mp setilne ss mac's such that >: 0 = 0 idB) A she above label -G. change in the transmission, power 
is actually pot or - s 1 n power control 

eommam s ^omtr^nicaton situa i t I -gnal. 

[8083] v AC 5 i nlssionpow centre! cot m a! h CK/NACI ig i utilized i let r 
v. i- j t i Thereby, it is possible to achieve more positive determination etthe communication 

ittty, and ower controi in « riissiot 

[iXSS4j Further, it is arso possible io uiiiise not only the current ACK/NACK signai but also the past ACK/NACK signal 
(s) together with the transmission power control comi tand for dele s tuafeon 

{&m$} The tr c s », oiPiri <= si es neA^» i« *ne ACK/NACK signal 

is the ACK Signal or MACK Signal i a step S33i. When receiving the ACK signal, the transmission end deletes the 
transmitted packer from the transmission hotter, arid sets the transmission packet to be transmitted subsequently to 
be a new packs! (in a step SZA). However, when receiving the N ACK signal, the transmission end sets the transmission 
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packet to be a re-transmission packet (in a step S85). 

(bStiSj FiGS. &, 6, 7 and 8 illustrate embodiments ot packet configLsraiiort - i packet transmission fo which, in 
pcs-;kc: fans. ' . -iforrnation transmission .ate ,s Ranged due to control m trans- 

mission parameter basse t u < i-. 1 sent from i reception end -. a *- - if signal, i transmission 

s tfoe-b j f i ) t p r kef a d o en he e-buffire ransmissioo packet 

and the already transmitted packet can be property combiners together at tne reception end. 
{0087] Here M denotes an info > I n Information 

amount which is included in one packet, and a packet period denotes a time interval aiic caied s s occupied by one 
packs! fc is assumed that i sckoi period 1 • pe i si fe I "hen a case where -his packet 

w includes error, and, as a result, a re-transmisslon packet is transmitted will now be considered. 

[00681 firs* i i"^ t i rn 

io me transmission parameter conbai shown in RG. 3. As this time, a packet configuration of the re-transmission packet 
is re-ba:it. as follows, so bias the already- transmitted packet and the re~iransrnlssior; packet may be combined properly 
at the recaption end. 

'-5 [iX ii sepae.k r i i a B \s t s ie same as 

fh«f of ih i - a - as 1 a i c r a i > mount included in one packet also becomes 

m.fo.thi it it s r -i t i r -ii -v -m<- 

as the re-transmission packet, if so, it would have been arfHcuit to combine the re-transm issfon packet with the already 
transmitted packet at the reception end. Tnerefcre, a packets are transmitted as ike re-transmission packets for she 

so single already transmitted packet, as shown in FIG. 5. Thereby, it s possible ;o transmit the information amount same 
that ot the a i >ac en. the rsoeptsc d can us f - i - s t i 

packets fo be ombi> - J - < Ited ps kaf is exaropl hr • emission packets 

have a configuration such that ihe symbols 1 through m of the already transmitted packet are arranged in the order. 
Howe\ I interleaving 

25 However, in this case, packet combining cannot be performed until all the n re-transmission packets are 

received, in CDMA, ii Is possible to reduce the spreading factor to raise the information transmission rate, thereby, to 
reduce this time delay. 

codes (code 1 through code n) to the n re-transmission packets, respectively, and transmitting them simultaneously. 
Ao Also in this case, the information transmission rate is IvVn, the packet period Is L and the information amount for each 
packet is m/n, for the re-transmission packets. 

[00?2| On the other hand, in » case where the transmission rate at re-transmission is increased into n X M due to 

r< is i n I ! i r „ -, v 0 

ihe already transmitted packet n if- - \< s i packet can be combined properly/affectively at tbe reception 

35 end. 

f.0073] As shown in RG. 7, when the packet period of the fe-trmsmtssioo packet is set. io L same as that of the 
already transmitted packet, the information amount included in one packet becomes n x m. Accordingly, it is possible 
to transmit n-times amount of information in compariso I u - » n » < i 

Therefore, as shown in FIG. 7, such a packet configuration as that tbe same information is repeated n times, for 
'to exarnr a - i , >, < - s > , n - ng 

[0074] FIG. 8 shows another example ot packet configuration in the case where the transmission rata in re-trans- 
mission is increased into nxM.ln this case, differently from ihe above-described case, as shown in FIG. 8, the packet 
period is set. fo i./n Thereby, the information amount included fo one packet is the same m as that of the already 
transmitted pac \ il is po ~ mbfne th ti ismitted packet with i 

fo 1 1 low in which, in a casi 

is performed such that a signal transmitted from a modife station is received by a r j t of base stations simuiiane- 
' I ir v s 1 r t jnd sends it to the mobs e 

staffers as a feedback signal, and tl c fone ACK/h! ? i 

so given by the plurality of base stations {the number of the base stations: M). 

[9078] fo FIG 9, theme i i< v packet or a re-transmis 1 i a transmission bu»« 

thereof tin a step SfOi). Each base station receives this packet (in a srep St ■ • or SI 21}. demodulates it (in a step 
S1 1 2 or SI 22). determines existence/absence of error (in s step S 112 or Sik3), generates fbs ACK signal (in a step 
SIM or S124) or she MACK signal (in a step SI 15 or SI 25), and transmits fori ACK/foACK signal ;o the transmission 

55 end no or in a stepS:118 of S126). 

[0977] Thus, same as in the case wi « e n i i. fa <_> n fo< 

signal to the transmission end -be station e b a fr e I the *C x NACK s gna 1 

is transmitted, and. further, when the ACK/ MACK signal is the ACK signal, the demodulated packet is transmitted 
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therefrom, 

[0»"/8j T he host station determines whether or not tiie ACK/NACK Signals, sen! from the M base stations include not 
less than n (1 < n < M) ACK sign i i thai 5 a st^p S 1 32) 

it is determined thai the demodulated packet is property received, and thee the ACK (hot-.!) se-nei is transmitted, but. 

■> wbe i !es n ACE s re reeeivec 1 step S1 33 i detern ( 1 ckst is no 

property received, and the NACK d-osh signas is transmitted, to east; base station as a feedback signal (in a step S"i 34) 
[007S] Eachba vest ;i t 1 i tformanag 

ment oi a reception buffer thereof. Thereby, as the earns ACK/NACK {host} is used among ins respective base stations, 
the s at tif» recrv a oa< a < iation s . 

*o [9030] On the other hand, the mobife sta jn uses on?> 1- nais sent from the plur b as 

(the number of base stations, ivi; as teedback signals, a performs 1 st -< i~ py the deiertnmation same 

not mu< ! ( 1 i 1 1 1 i n m - imnea naithe 

currently transmitted packet was property demodulated at the reception end, and the transmission packet is set to be 
a new tckei a sis 104), but. w nly !es t K s s a-es received, it is i i - a currently 

15 trsnsrmfe p I i 1^. r i if t r t ~ „ f " 

trans-msst 1 -> > {he reception end, 

[0081] Thereby, eyen when uplink site diversity reception is performed - ahoi <} mobile station can per- 
1 i im ti i r 1 tea of packet error independent. Especially, as the mobile station can per- 

form 1 •( , 1 1 control independently without waiting for a tine; i • 1 ^ or from ' - , station, it is possible 

SO to pre \ j) 5 3 delay, and, also, to effectively reduce an amount of 1 > 

[0S82J Further, there may be a case where, due to errors caused by the poor channel 1 ecep 

ffon buffet contt 1 - -tone o 'he base stations. In order to deal with such a case, it is 

possibie that, a timer is used in each base station, and, a control is added such that, when a packet stored in the 
reception buffer is not received alter a predetermined time has eiapsed, She packet is discarded, or re-transmission 

«« request for the packet is sent to the mobile station, for example. 

[QOS33 RG. 10 shows one embodiment of an ARQ control fiow in which, in a case where u it te stsy ecept 

is performed such that a signal transmitted from the mobiie station is received by She plurality of base stations (the 

number of base stations: fv1) simultaneously in CDMA packet ira 1 r- ■> t 1 - 5 3 

erates the ACK/NACK signal, and transmits it to the mobile station via the plurality of base stations, re-transmission 

30 control being performed thereby. 

{0084] When 1 "1 *■ t h p r ^ 1 

S162). The host station receives the packets transmitted from the plurality of base stations (S1 71), combines them 
together {SI 72), demodulates She thus-obtained information (Si 73), and generates the ACK/NACK signal accordingly 
and transmit it {Si 74, St 75,31 78 and S1 77). Each base station receives the thus-transmitted sarm li i m 

ss from the host station (S1 53 or SI 63), and transmits this signal to the mobile station (SI 54 or SI 64). 

{00*5] " he mob 1 . tl ,e ACK/NACK signals from the plurality of base stations, combines them {S1 42) 

and determines ack/nack (St 43). 

{0086] In Ih-s embodiment, as the packets from the plurality of base stations are combined together, the reliability at 
the received packet is effectively improved. The ACK/NACK signal generated by the host station is transmitted to the 

<*0 mobiie station via the plurality of base stations which perform site diversity reception. The mobiie statics: performs re- 
transmission control by using the same ACK/NACK signais transmitted from the plurality of base stations. 
£0087} FIG. 11 shows one embodiment of ARQ control flow in which in 0 case where downlink site diversity reception 
is made such that signals transmitted trorr; the plurality of base elation are received by the mobile station simultaneously 
] e.ifpiviA ' 1 .11 rlh rality of base stations (the < ceive xi e 

45 ACK/NACK signal sent from the mobile static* ee t he pective base stations tr mil the AQ 

NACK signals to the host station, the plurality of ACK/NACK signals are combined there, and then, re-transmission 
control is performed, 

[00883 When receiving the ACK/NACK signal from ihe mobile station, each base station transfers the ACK/NACK 
signal to the host station ;S192 or S202). When receiving not less titan n ACK signals (f s n < M), Ihe host station 
so p n ^ 11 i ! m f - Na-p „ itrl, is Idt- n\ ti <■ 1 

i ) l<- 'V i >. - " > a ' 1 x - t i i 

the currently transmitted packet was not properly ceei"so at ru. > j ' N * a*> 

(host) (S2 1 1 and S2 13). 

06 by, 33 the plurality of ba transmit the san 

55 signais, it is possible that the mobile station can obtain site diversity effect 

The presen nven not limited to the above >r 
may be man* * • - mention, 

[0091] The present application is based on Japanese priority application No. 2000-191789. filed on dune 26, 2000, 
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the entire contents of which are hereby Incorporated by reference. 



1. Acommui , i ops of 

a) transmitting an ACK signal indicating thai a received packet includes no error or a HACK signal indicating 
thai - i i i - -i 

w repeat request; 

b) i i t q h t in i f t t rd and 

c) reporting fr 5 recepti i t t end the rsiiabi! e received packet, ofii gtl 
A<_A HACK 5i< 3 ee levels 

** 2. The method as claimed in claim 1, further comprising the step of d; determining based on the reliability of the 
, eived >< -- t ether c not the received packet otx - 1 be < ribin d wit a a ansmission 
packet, when the received packet includes error. 

Hit . med in claim 1 . further comprising the step of d) performing control of a transmission parameter 

at the transmission < based on the ACK/NACK stgna! transmitted . the reception end. 

4. A communication method in a mobile communication system .performing power control at a transmission end so 
that eeeptfon quafit at a re< io e ia> be ke t onstant cor? i 

25 a) transmitting an ACK signal indicating that a received socket includes no error or a NACK signal indicating 

that the received packet includes error from a reception end to a transmission end, and performing automatic 
repeat request; and 

b) performing control of a transmission parameter at the transmission end utilizing the ACK/NACK signal and 
a transmission power control signal, 

5. The method as claimed in claim 4, further comprising the step of c) re-transmitting a re-transmteston packet re- 
built so as lo be able to be property combined with an already transmitted packet at the reception end, when .an 
information transmission rate for transmission from the transmission end is changed through the transmission 
parameter conlrof at the irmismission end. 

35 

6. A communication method in a mobile communication system, comprising the steps of: 

j) transmitting at i d ,i ^ - eti es oroi < signal indicating 
that the received packet includes error, from a reception end to a transmission end. and performing automatic 
40 repeat request; and 

b) when uplink site diversity reception is performed such that a plurality of base stations simultaneously receive 
, ? insmittedfroma - 1" anon, generating the / K/f s at the plurality of base stations, 

and an- lifting them fc iie stati and a f on ottnepfuraiit? is hen the mobile 

tei o j j i i ,i - id t fon ting 

45 re-transmission control. 

?.. The method as claimed in claim 6, further comprising the step of c) generating the ACK signal and transmitting it 
to each base s at on 1'on i me ho c =><< o / ^ r ui _^_^ (| 
k s . liiy oi base stations wh - \CK signals 

so 

S. The method as claimed in claim 6, further comprising the step of c) determining at the mobile station that proper 
reception was performed at the reception end, when the mobii i i * i t -s gnals from me 
plurality of ba^ I < mt ess than n (> 1) AOK signals, 

55 ' r> • pjn -r.ir n I 

a) fransm tting s n AO 1 ! ncfudes no erroi r a NACK signal indicating 

that the received packet inciudes error, from a reception end to a transmission end, and performing automatic 
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9 juest and 

b) when uniiiit" , diversity reception is t » U such vt a oiuiairtv of base stations simultaneously receive 
3 signa; tn i ii a motAe station, generaAin the ACK-ACK signal at a i station of the plurality 

< t< i! c ! i i i! e stations me same A< 

by the host station so the mobile station. 

K i i ii ik steps of: 

t i f < ■ ; a NACK signal indicating 

th^t the pce.i. i r n c ! omatic 

repeat request; and 

b) when downlink sits diversity reception is - f - that signal:; tfansiriittec; front a pAtraiiA/ of base 
stations are stmiiitc j a mobile > t i f he nobete station, 
generating i i i t it and 

c) when a host station of the plurality of base stations receives the ACK/NACK signals via the plurality of base 

Sons w if lude r less than n i signals mini lat the p aiity of base stations per 

formed proper reception, then re-transmission control being performed at the plurality of base stations. 

j i i he'ein said base station 

j i t i 1 1 i < i »- i <if i it i i mtiltane rs e a signal transmitted 

from a tsioci!" -onprising: 

a par et erat i a » t c i 

K li ^ i ' 1 it n r - „ i i if ,„ 

i se station us ft \ signal and $ autornati 1 i ' n I ition 

particoat' s fc i i i Ht a pfutai -y of base stations simultaneously receive a signal transmitted 

from a mobile station, said base station comprising: 

a part transferring a received packet to the host station of the plurality of base stations; and 

a pari receiving she common ACK/NACK signal from the host station of the plurality of base stations, and 

transferring it. 

13, A base, station receiving an ACK/NACK signal and performing re-transmission control, said base station partici- 
pating cfownfinK site diversity such that the ACK/NACK signal transmitted from a mobile station is received by a 
plurality oi bn- i > ^ > I > - < v. >ata base station comprising: 

a part transferring the received ACK/NACK signal to a host station of the plurality of base stations; and 

a part receiving a iceroi , > < a i if the plurality base stations, 

ati.t net I- i . n i 



12 



o 




S3 




14 



Li J < 

h- :z 



CO 

d 



1 



: ' o 

O 



CO 

< 



..- o % 

<- .... r™ 

a: s> s 

UJ Ui 
2Z££ 




13 



Ei> 1169 703 AZ 



a 

LL 



Ar 1 



a: s- < 

}... 




16 




17 



F1G.6 



PACKET PERIOD : L 



ALREADY 
TRANSMITTED CODE 1 
PACKET 



RE-TRANSMISSION *—— 
PACKET CODE 1 | 1 



! 


2 




■ i 





mfn 



CODE 2 



m/n+i 



CODE n 



2m/n 



1 16ft 703' A2 




19 



RC18 



PACKET PERIOD : L 



ALREADY 
TRANSMITTED 
PACKET 



iT 1 



PACKET PERIOD : L/n 



PACKET 



r..i 




2 


H 



EJ*1"1S8.703:Aa. 




21 



BP 1 168 703 A2 




epi tmrmm 




ft 



IllillllllllllliJI 

(id EP 1 188 703 A3 

EUROPEAN PATENT APPLICATION 



U , o - i - - Pa{»Rtaml 
E«f©p®ars Patent Offtes 
Office ourocseofs aes dfevats 



) Date or publication A3: 



(43; Data of pubficaiion A2: 

S2.01.200S Busistifi 2802*31 



(21 } Application number: 013O518O.Q 
(22) Date of fifing: 14.06.2001 



(51) in! Q.. 

HML l/iBims-Oi} 



(64) > >g - ; States 


* ASarashi, His-oyySd 


AT BE CH CV D£ DtC Ff PR GS CvR i£ it U U3 


Yokoharirsa-shS, 


MCHL rrSETR 


gaws 3-000 JP 


Designated Extension States: 


' Afosta, S&dayufci 


ALLTLVMK RO Si 






Kanagawa 239-0041 <JP) 


(30) Priority: S6.08.20S0 JP 28001 01 70S 


• SawahasN, Mameru 




Yokohama-shi, 


(71) Applicant: S^TT DoCoMo, inc. 


Kanagaws 238-0052 (JP) 


Tokyo 130-61 SO (JP) 






(74) Representative: Rsoa, Aiexaodsr Essoin et ai 


!72) inventory: 


Urquhart-Pykss & Lord LLP 


• MM,. Nebuttito 


30 Woibscfc Streat 


YokosuSsa-ssfti, 


London WIG 8ER (OS) 


Karcsgawa 23S-084? <«3P) 





(54) Comnrswrsicstion system srrsplioylrsg automatic rspsat r ©quest 



(57) ii i , ii 

a.) transmitting an ACKsignai indicating a received pack- 
et includes no error or a MACK sigr.ai indicating the re- 
ceived packet includes error from a reception end fo a 
transmission end, arid performing automatic repeat re- 



quest, bi obtaining reliability ot the received packet when 
demodulating it at the reception end: and c) reporting 
from t ' >.-! end b ran ssion end the re 
ability of the e<: >ed icke u i;zi u> H>CWCK sig- 
nal by using not less than three feveis. 



m 




TRANSMIT 
TO TRIM £ND ' 



BP 1 188 70 i 










Zi ation ;> f pf ^pn~ • 






¥ 


PATENT ABSTRACTS OF JkPAH 
vol. 016, no. 354 (••-1242), 

} Jul 1 ! i , 
& 0^ (K il , CORPL 
13 April 1992 CI&92-G4-13) 
* abstract * 


4 


\m, 

HG4L1/1S 
H04L1/16 




US 5 931 964 A (mm £T A Li 
3 August 1999 (1999-98-83) 

* abstract * 

* column 1, line 33 - celufflrl 3; line 35 * 


4 




A 


r 37 u il ,i 

MACHINES F M 

Ouly iS90 (lS9S-i-;7~ll) 

* abstract * 

* page 2 ( line 51 - page 4» line 1 * 


1-13 




A 


EP 8 891 848 A (NEC CORPORATION) 
13 „ - > > is 


1-13 






* abstract * 

* column 2, line 9 ~ line 4? * 




TECHNICAL Rgi. OS 






H04L 
H04Q 












The Hague | 31 Hay tm% 


j Bernardini, A 




TESORY Of 01T60 OOCUWSIWS T nwsxj or ut.netate 






> ^ £3 • doswnsn* crtad in 








TOtogrsstbEoSsgrouncr 















1 1<»7Q» : A3 



ANNEX TO 7>i "H REPORT 

! ' ^ - ^ ' ^ IP 01 30 5183 




3 



PA0001 30 Claims for PACE, shb 09/2007. 



x s s or* * vtween a mobile station and a base station in a 

n t J . . i ! od v <l3 n 

determining a channel condition between the mobile station and the base station 
periodically, \ ^ 

t>ic\ei s v „ i oi 1 no 

^' r ,i\v n Mil 
station is not able to receive data from said base una \ 

»n to transmit V ^ s , - < 

v tad p i od 3f 

time, said mobile station is able to receive data from said base station, ; ( jVummary of the 
invention, page 4, lines 20-35, also fee nex:riptk;n relating to Fig. 4. una several other 

2, The method as recited in claim 1 wherein said determining said channel condition 
•e ba< ed on whether one or more data packet transmissions from said base station is 
successfully decoded in accordance with a decoded CRC value, linage 22 5 the first 
paragmpl 5 

-3~ -Tfae-H^hod-^^^ 

^%x0betH.-^n-^4- s - h ^s--=Hl-said4B^ 

i 5 I v ) 1 K * > ^ i > 

means for determining a cl nnel con litioa between the mobile station and the 
base station periodically; 



PA0G013G Claims For PAGE, shb 09/2007. 

means for preventing said mobile station from transmitting to said base station if 
said determined channel condition indicating, over a first period of time, said mobile 
station is not able to receive data from said base station; 

means for allowing said mobile station to transmit * so < >.m- u t v n ! 
o v. > r<> sV\ r > i<o a 

i 1 >h > s i, , 5 to receive « ta from said base station. 

5 f ! i v. channel 

from said base station is successfully decoded in accordance with a decoded CRC value. 



